Patent 

Attorney's Docket No. 030681-521 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 
Won-bong CHOI et al. 
Application No.: Unassigned 
Filed: June 24, 2003 

For: CARBON NANOTUBES FOR FUEL 
CELLS, METHOD FOR 
MANUFACTURING THE SAME, AND 
FUEL CELL USING THE SAME 



Group Art Unit: Unassigned 
Examiner : Unassigned 
Confirmation No.: Unassigned 



CLAIM FOR CONVENTION PRIORITY 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

The benefit of the filing date of the following prior foreign application in the following 
foreign country is hereby requested, and the right of priority provided in 35 U.S.C. § 119 is hereby 
claimed: 

Korean Patent Application No. 2002-44631 
Filed: July 29, 2002 

In support of this claim, enclosed is a certified copy of said prior foreign application. Said 
prior foreign application was referred to in the oath or declaration. Acknowledgment of receipt of 
the certified copy is requested. 

Respectfully submitted, 

Burns, Doane, Swecker & Mathis, l.l.P. 



Date: June 24. 2003 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



B y; 




Charles F. Wi^land 
Registration No. 33,096 



(05/03) 



KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



Application Number: Patent Application No. 2002-44631 



Date of Application: 29 July 2002 



Applicant(s): Samsung SDI Co., Ltd. 



20 August 2002 



COMMISSIONER 



1020020044631 



2002/8/21 



Patent Application 
Patent 

Commissioner 
0008 

2002.07.29 

com 

Carbon nanotube for fuel cell, method for preparing the same 
and fuel cell using the carbon nanotube 



[Document Name] 
[Application Type] 
[Receiver] 
[Reference No.] 
[Filing Date] 
[IPC] 
[Title] 

[Applicant] 
[Name] 

[Applicant code] 
[Attorney] 
[Name] 

[Attorney's code] 
[General Power of Attorney Registration No.] 1999-050326-4 

[Attorney] 

[Name] Hae-young Lee 

[Attorney's code] 9-1999-000227-4 

[General Power of Attorney Registration No.] 2000-004535-8 



Samsung SDI Co., Ltd. 
1-1998-001805-8 



Young-pil Lee 
9-1998-000334-6 



[Inventor] 

[Name] 
[I.D. No.] 
[Zip Code] 
[Address] 

[Nationality] 

[Inventor] 

[Name] 
[LD. No.] 



CHOI, Won Bong 

630708-1840410 

449-903 

103-1004 Poonglim Apt., Gugal 2-jigu, Gugal-ri 
Kiheung-eub, Yongin-city, Gyunggi-do 
Republic of Korea 



CHU, Jae Uk 
711228-1174017 



1020020044631 



2002/8/21 



[Zip Code] 
[Address] 

[Nationality] 

[Inventor] 

[Name] 
[I.D. No.] 
[Zip Code] 
[Address] 

[Nationality] 

[Inventor] 



423-051 

101-1802 Dongyang Apt., 55 Soha 1-dong 
Gwangmyeong-city, Gyunggi-do 
Republic of Korea 



PAK, Chan Ho 

680525-1551413 

137-131 

108-206 Yangjae Woosung Apt., Yangjae 1-dong 
Seocho-gu, Seoul 
Republic of Korea 



[Name] CHANG, Hyuk 

[I.D. No.] 621206-1047634 
[Zip Code] 463-050 

[Address] 503-1304 Samhwan Apt., Seohyeon-dong, Bundang-gu 

Seongnam-city, Gyunggi-do 
[Nationality] Republic of Korea 



[Application Order] We respectively submit an application according to Art. 42 of 

the Patent Law 

Attorney Young-pil Lee 

Attorney Hae-young Lee 



[Fee] 



[Basic page] 18 Sheet(s) 29,000 won 

[Additional page] 0 Sheet(s) 0 won 

[Priority claiming fee] 0 Case(s) 0 won 

[Examination fee] 0 Claim(s) 0 won 

[Total] 29,000 won 



[Enclosures] 



1. Abstract and Specification (and Drawings)_l copy 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



I g S i 

Application Number 



md\^& 2002£ M 44631 S 
PATENT-2002-0044631 



| °j | | 
Date of Application 



2002^ 07S 29^ 
JUL 29, 2002 



Applicant(s) 




SAMSUNG SO I CO., LTD. 



2002 08 §| 20 



*l 



3 



Ol 



COMMISSIONER 





poll 





1020020044631 



t^j 2002/8/21 



. 0008 
[Xilg^XH 2002.07.29 

rmsi^w] coiB 

SSXI 

SirSS] Carbon nanotube for fuel cell, method for preparing the 

same and fuel cell using the carbon nanotube 

[ASSISE] 1-1998-001805-8 
[CH£IS!] 

[£3] 0!SH 

[CH£I213E] 9-1998-000334-6 

[SS?rS§^£!S] 1999-050326-4 
[CH5I2I] 

[&9] 0I6H§ 

[CHBI2I3E] 9-1999-000227-4 

[5imS§^aS] 2000-004535-8 

[&s°i ^^H^ii sag 

[&S°I ggHJIJ CHOI, Won Bong 

[^BJe^as] 630708-1840410 

449-903 

1004^ 

[^Sj] KR 

[&S2I CHU.Jae Uk 

f^EJ^^^s] 711228-1174017 



1020020044631 



mm SXM 2002/8/21 



[?@Sj5l 423-051 

i^±] sjis ^sai ±mm 55 a ii s^ohum ioie 18022 

R2|l KR 

S^H^I] PAK.Chan Ho 

[^BJ^Sa] 680525-1551413 
[?@S5] 137-131 

AiS^AI Al2^ gfJIMS g^H^&OHZfH 108g 2062 

KR 

g°H^|] CHANG, Hyuk 

[^eJf^SS]. . 621206-1047634 

463-050 

SJIE gfefAl gif^ AfSS fefSOHIfe S03m 1304s 
KR 

^§1S ^SOII-SimOl 1*01 SSSUa. CH 

'£121 01 s 

ffl (£!) CHEI21 
0I5HS (El) 

Pl^i^g] 18 H 29,000 .£! 

[^titas] o a o s 

[^ga^asi. o a og 

[4JA>§^?S] 0 if OS! 

[§MI] 29,000 S 

IM^klff] 1. S2IA1- SAilAi(£2)_1g 



1020020044631 #3 2002/8/21 

£ ^H-i^Lfe, ^H7> 0.3~5mg/cm 2 ^ fJfl.Sl ^ ^V^^M ^ £]^H ^<y*> 
711 olO.^, ^71 M-^ti^l *fl^1^£ Hr.i7lfeHl 3^71 rr- s. 

*r SX7) %^Q]-$W*\ 3^ ^-g-^-^r-^. SE^r £ y a v 

E2 



1020020044631 #4 2002/8/21 

[M41 

4^-44 -§- EliM-^ti., o. 42:^ 4 4€ 4-§-# 4^44 {Carbon nanotube 
for fuel cell, method for preparing the same and fuel cell using the carbon nanotube} 

[£44 444: €31 

£ l£ 4^444 ?2:f- 44^ 7fl4£44. 

£ 2^ 4^44 ^#n))444 ^^^7)1 ££SH 4# 444" <r 9X^ SEM 

44 °1 4. 

H3b^ 444 4# 4^-44 4i4£^i±4 SEM44^§: 44\fi4. 

£ 4£ £ t4°H 4^ 4^-44-§- 4^4£fr-!±4 TEM44# 4444. 

£ 5^ £ 444 4^ ^4^1 4-8-3 4-S-44-& 444 44£44. 

£ 6tt 444 4^ ^445. 444^r 7fl^££.4 5(a)fe 4^714 

4 #*fl# ^444 £44 4 ^j^n, 5(b) ^ 5444 £44 ^44^ 4^4£^- 
*l# 43 4444^ -^444, 5(c)fe 4^4^ 444 4£-f s^Hr ^44 -2 
5(d)rr ^i^f r w 444 447]- 44 £-^ 2:44tt ^444. 

<£44 ^ 444 tfltr £^4 

l:4-§-4^1 2:44^* 

3:4^ 4:4^iM 

5:44 B^fl^T 1 

11, 21... ^4£^44 12, 22... 4££ #4# 



1020020044631 #3 2002/8/21 

13, 23... #*fl# 14; 24... oflirH 

15, 25... 16, 26... 7}£ #3H^ 

[% v^o] ^]*1 ^] 

<14> • £ ^Lf-^tiofl gift %o_£*\ t £\£r ^Ml^xr ^^p} ifl ^^-i 

<i5> , ^H*i^ c^o] ^^.^^l ^M4 ^fo), 

oflvi^l JL#* 7}*H ^8r«lH 7}^>^£ 

al 7flte^ A^ji Sit)-. 
<ie> <a^d*]^ 71-^sq- a>2)-^ 7l-i# ^JHH-^ tii-g-A]^ ^7lfe °flM*lt- 

3^ ^HH^S ^Al7l^ AflS^ ^^Aj^EflO.^ o] ^ Jl£(500 700 tWM 

4-§-*Hr -g"B-£btf-<8 £.5.31*1, 200°c eiMH ^-§^Hr &<&£^% QS-ti 

*], ifl*] 9= ioo°c °1*HH 4^^- ° s v ^ ^M*! n£*> 

<17> # 7 j ji^j. x^U^ £3.31*1 ^ 7fif 4-£*Hr ^ o]£- JH^- 

^ <£3.3l*KProton Exchange Membrane Fuel Cell: PEMFC)4 °-H v ^ "H 



1020020044631 #^ 2002/8/21 

3^ <£g.3. ^fltHl 3^ ^4 QS-^*) (Direct Methanol Fuel 

Cell: DMFC) &4. ^£4 Qg-Qx}^ 3H «t t= *1 

7Hr*}aI £<§4 * H«4 7}^5}HS -f-^Sfl 4^4, £^4^, oj^f-Al 

<19> £ i-g. fe^, gJLSUl^- °fliH4 ^^HAHi 0l£ H%4(11)°I 7fl^ 

<20> ai. 71 ^ oj-g- 2^(11)^- -^^17> 50 200flm<>H Jl^l JI-g-4 ^i^NS. $ 
^ <fc=4 ZV4 ^1^1^(14), (15)4 £-2-71*11 

$] -LWMtiB-oi «y<H4fe>4# (12), (13)j1S sM 7>i^-^^-( 0 l^, 7fl£ 

H4 ofl t £| f-^^H 71-i S^V ^^-"Olel-Ji .^-)jO^ ol^ol^ olcf; £ lof^ ^-J7 

££(16)^ 7fi ^<y_g. ^ ^ 71-^- a]hi- 44^ f 01^ 7l^t ^ 
*i>*i4. 

<21> 44 ^ p E MFC^r ^7l^l<y ^7} ^g-E) 1 ^ 

b 1H4 ^ri £44 <>1£4 34s *d£€4. <>1 ^ ^ 

^o] £^4(11)4 Tl^l tH^E.3. ^£4. 
<22> tiV^, ^^coflA^ ^til-g-ol <^ol4 X[± «x} 7 } ^41- til-o]- AV^ ol£o_ S £ 

#sh/a>£ o| k£i «^ ^ 0^4 4^§h #£4s #€-£4. ^ H 



1020020044631 . #^ 2002/8/21 

H^l^H 91tt £o) t PEMFC5] 7}+ $m<^\ #*fl#(12), U3)£ *l*lfKl4), 
(15) #^1 ^ 5114. °1 ^ *1*1#(14), (15)£ 3^ £4:^°lS ol 

rij.-g-7]^jq- ^^l-^&^UlH # ^ >-§- £4 M€ 1^1 

<23> 33 ofl^ (Direct Methanol Fuel Cell: DMFOtt, PEMFC^f 

*^.^|Lf, ^-g-7l^ll^i ^ <^1^4 nflEl-l-^- cfl^H^ -^^H >ufl 

DMFC^ PEMFC°1] «1*H -#*1jMH >gol*]i4; '..qjft <$&7} ^^JjiS ^tfl-g- # 

^1-7171-8-6.3. -§-§-^717} 14 -g-ol^4^ 31^0] o M 

<24> ^s^^hi m ^q^si- ^ #3# o *m-. %mm?)71 fl"'«n 

<3iL ( #*M a -H tfl$ <a^7V ^sj-a SUrHl, ^1 ^d^l 4-g-^Tr ^fl°l 

^°13^ ^4 ol^^ji 014. o]&|$ ^nfloj ^£ ^pflo} ti J-o. S ^ajol 

3 #^i 5^^>n *£&n sxa. 

<25> f^H^- ^ f O S £] ^^l#o)l »J|^ #Dfl ^>oj ^ A ]^0 

ES £#£7} 5^r*l &&il4 £i#*H4 5? Sl^&ES. ^^ol 

<26> o^a. ^- 7 fl^iL *llJP2000-63112:Mfe ^€ 4W1H1 co 2 

eflcl^l- A}-g-^7l ufi^-ofl ^4^071- - g^o] 4^ ^ «H1 



^ 1020020044631 #^ 2002/8/21 

51 Pi T^O) ^OJbL ^jo] J^fl^cKr ^*1 

<27> £ oI^jl^tt 3i 4*i|$r ^Mf^l <r nm ^>1^ 

afl.^Hr ^Jolcf. 

<28> £ Sj-tgol ol=ji7> ^ 7l#^ ^Ife tf^'^dl^ivfMM 711 

<30> ^-71 ^ 7l#^ 4^)1# £ i*^, 

oi> q^a7lsl £4? ^ D fl<g7.>7> ^M-ic^y ^ ^l^l ^-^^l-Til £^°1 £U, 

^7) #.ffl^7>^ #*KE7> 0.3~5mg/ciif^ ^°H, ^7l^Hl ^ ^ 

<32> a. i^a] <^ ^Al^ofl o]^, #7] ^ #^7Rr Pt, Ru, Fe ^ CoS. °1^H 

^ *FM- SE^ ^lt^ €tf-^ 5J°1 yf^-^lW. 

<33> t£*h ^"71 ^^7l^ 31^ ^f^o] ^o] ^-cf. 

< 34 > tE*h ^7i itih^ic^y.^ 7>7ia<y=o] ad 0 l 4^^^^-. 

<35> Aj-7] ^ 7l#3 47ll# ^*>7l ^*fl « a ^£ 



- 1020020044631 2002/8/21 

<36> ^7]^r ^H] ^^fll- "dr^nn -g^H?lxr 

<37> Q£ ii( source) 715111- rfl^SHH ^ -fr^S. i^^JL 400~900°C 
<HlAi l~120-g-# 42:^ i^Hr 3-8- JHJ-SLS ^> 

<38> £ <y ^AHH 51^, ^7l tiii 7l^^ ^Jgiffl, ^S^i, ^l^VSl- 

<39> g=$ f AV 7 ] 71^ tfofl ^ ^Al7l^ #*]e]- #7H^ 

(electrophoresis), thermal spray), is^U s)-^- 7l^^^^ (chemical 

vapor deposit ionXVD)*} wf^-^^cf. 

< 40 > g:$ ( a> 7 ] ^^ 7)^)1- s^Pl- ^>7l 

s}* .-7>*}fe ^7}£ ui X^Kr ?M 4^*r4. 

<41> MV^^l ^UH^fl S\^, ^7} '^iH-ii-^ti.71- 7M|E11S 

<42> AJ-7) ^-i^^-til. 7 }7] ^Efl^ ^#^£3. 2^*1"^ #31^ ^M-i^W7 r ^^J- 

^ ti>^-^l?i 6 l 1 vfl*l 120^0] ^3ftt ^ ^^7^11 ^fe ^q^l^sf ^ 

<43> >y-7l All ^fl 7l4^ 4« ^^71 £ UriM-t^ 

ti* #^1 ^fl-g-fr 3# IRJilS. <5Rr ^^^d^l# ^l^t>4. 
<44> o]^ f Jg- ti a V^^- Dl ^- ^§>7fl ^$4. . 



^ 1020020044631 #^ ^4: 2002/8/21 

<45> £ ^ofl ^4i^«fe 4^7] 3)^^ 7^ 44- °1 

4^ A}-g-*v 014- ^o] 544. £ 4^ <3iL#xj-§- 4^4^ * fe 

^^Hfl^^ol ofqji 7j-4<2.<#4 '^21- 7f*ji^4 oV-g^^H .^-tfl^^ ^opj Pt; 
Ru, Fe Co^B ^41" £$7fl; ol^Tfl, 4^31 Hlfe a o]^o^ ^^EflS. 4^4 

ii#Wo] ^tf ^ ^^ofl ^^^7)1 ^A)^ ^ oljl, oj^ 3j^o] ^ nm EL7]sL*\ J7 

< 46 > S 2fe ^ofl 4^ 44i4^w^ SEM4^1^r 4^^4. M £ ^«fl 
4^ 4^4^*-^ ^«H^°1 7>x]7> ^4 Aj-Efl^ >$#sH y 

<4?> £ 3 £ ^-tgofl 4s 7 }4t4 ^iM-ktHsi tem4?!# 44^31 4^4^ 

K lM 3£ M-B}4^ ^#^Ol4 # ^ - OlOoj, fi^HHO] s 

^43 fe #4? ^ll^Rr 3*1. ^ ^NI^Hr jre^i 444 

^ ¥ ^ ^71 ^-##n)|oi44 ^£7). 0.3~5mg/crf4 ^3^1, #7) 3 

3#2M- s4*Kr 3-?^ f-^lfe $H 4^4^* 

47l nfl^ofl 4^^M 



^ 1020020044631 #^ H*}: 2002/8/21 

<48> £ «v^ofl c^^-g- Bbiu}ii^tiSl ^U-^^l ^r'd °fl^^ll- 

5&^r °J-5LU) ^7)^11- A>-g-^ 7H^^ *U^& T 1 OT". °UHr 

3t£ t *r $17)1 S)7l nfl^olcf. HtV ^-71 ^#p)]o]7]-7l- #M ^ 
Sl^JELS. ^71^11- Af-g-^ #7] tfS^.^Mr'll ^A^o.^.*) ^fl^rl" 

■2] 1^1 7Hfio^ -^i|tftit A^J-A]7l^ ^H:^ o]^*). ^ 

4, 

^#°fll- 5^^1-7)] ^a]7]^ #711^ ^7]o]^tt) (electrophoresis) .-g-A]-( thermal 
spray) '^B^ ^*r^ (chemical vapor deposit ion: CVDH 7 A°] 

y^Zl^nV c^THH *}*\% 7}$ T^HlTfl 7^*1^ vfl^ 714 ^ 

5L f 5L 4^ £ t^^l 4€ ^l^^l #-§-#*lf- 4^4. 

7l^# ^1 -i; ^ oj^ ^o] ol^ A^cg Al-71 ^7l^r# ^ ^« 

tiV-§-7l^ ^ 6 <H .^^lAl?m-. H dfs^ ^ 7]*fl-& a>^-7Hl ^71^- 

O.S. *^i^E4. cf-§-^-S &± ^(source) 7l*H# tfl7l^HUi -fr^ilS- ^ 



W 1020020044631 H*}: 2002/8/21 

3J-JI 400~900°C*)H l~120£?i ^-S-^]^ *l]2:£Krdl £ 

4 400 1C *l4^ T^-fofl^ ^^4^ £^ 900°C 

« ^44^ 3-9-41^ 4-8-4fe ^r#*ti °J4^ 4^sH, HiiM-^tisi 

10~1000sccm°i u>^^-cfl, lOsccm ^.fofl^ ££14^ « ^ofl f^-^ 

^7> ^£)7] <H^-fH, lOOOsccml- 2.44b 3"f°flfe 4i4^Ji7f 

BVt^^l &4. £ 5fe £ iW^i^^ ^15. 44^ 7fl§fH<44. 

<50> ^^^ttl- ^^71^ 5Efe 4£f^l f-^ ^71^-^1 ^ o] ti > 

£4431, °1^ 4£7l## Af^-^s^ <33.#*l-g- 4^4 7)1^^ ^sH^ 
<r 9X7} nH^-olcf. ^, ^0} ^^1^^^ 4^ €.44^1 Bfl^ 4^ - 

£ sHol^Egj-^ «-A>Al7l A>-g-^7l4 # D fl4 £44 4^4^ ^H^S^M 

^ ^ <^ #7fl3. nfl^-ofl -^a] 4^530.14 #^-g- E^ 7 ] ##ofl 

^B7l- 34 ^44^-°-3*l °le14 ^si ^2^-^ 343^ 

2. 4^44^ 4^5] ^7}# ^ $14^ sa4. 

<51> SMg, £ ^6fl 4= <gS44-§- Hl4iM-t^±L# Tfl^Rr f-A>ol ^tV 7 ] 

4^4*3 ™4 444 #444 4444#4^(PECVD; Plasma Enhanced Chemical Vapor 
Deposition)^: 4-§-4 ^£ Si 4: #4^4 4444^4^, ^^V\ ^7fl4fe 4 



1020020044631 . #^ 2002/8/21 

•§-71 3 ^ ^ 4°H 71^11- ^<3444, 4°lH:sL4 44^4^ o]*fl 

A o V 7l 71^11- #4^4^ £^44 O. o)H*H 4 #^-#°fl 4^4^*-* ^ #4 7l 

^ y ^°i4. #4^44 B J-^1 $\n ^!44 4^-447} ^£4 ^441: £4 

7>i £4#4 trfl 7>i ol-g-ol A^Sj^ o]^-4 441:4 <5] p] $ 

4. 

<52> <£iL44fe 4-§"4^ 4*fl^4 14H 44 223$, 44^ , -g-g-^^ ^ , JL*l| 

£^44^ 223$, 441L :a3lJL-g-44*fl^ 4jg.44 0 l4..444, 4 2$<* 4 

^ 7MM 4^4i^«-l; ^-g-fV 223$ ££.44, <?14-$ 4^-44 4 jL 

4^44^$ "3JL4441 A \-%r^t X $14.' BE 4 3^H4^§:4£-444 Jl^ll 
Jl£4-4*l)4$ £^444 ^244 nfl^ 4 4£4 7>^>4. 

<53> oi^V a- 2*34 44^4 44^11- M £ 2$^ 43- 444 ii444 £ 2*3 
PVojofl 4^ 444. 

<54> 444 1 

<55> 7l#<*m^ 4fe 24^434 4i#^l^l Pt # 44 £44 "I" ol^H 1 

€44 4^, SEM-EDS1- ^ -Pt7> 52*r7fl 444$!4.(:£ 2434 

■ . / 

<>144 Fe 2 0 3 A £44 4^4 4^ iLMofl 44^r 4€- 4^ ^« 2-§-4 431 

f^°<H 4*14^4. 500 t4^44ir ^4 4-^ 4311- 500 sccm( standard 

cubic centimeter per minute)-°5. 4-§-44 cfl7l2-9-^- 2^4534. 4-§-£:£ 800 °C4 
4 Q±±^7]3\)^x\ 4^123]^: 4-g-4-ji 444444 10 sccm4 -fr^^ 60^-^4 
^BliL^fl ^4^-n-^L* 444534. =L 4-g-, o>h^ 7 14# 300 sccmAS. «V-§-7H 



r 1020020044631 °^\: 2002/8/21 

7f7} ^^Tfl ^ii+^^-l- £^ *r lmg/cnf). 

<56> ^A]c^l r 2 

<57> p t tflA]ofl F e 2 0 3 ^*fl» A}-^ ^ $7} 14 ^Htb H o V ^^-S. 

<58> ajaHI 3 

<59> lcH]^ ^^^71^11- f^ilifl^ HliM-ii^tLl- ^<5>^ 

50sccm^ 20£?1 £3Ji$ 3# ^l^^Jlfe ' #7l *]aH 14 ^<^*V ^o. S 7^1 

«>S. 4 s SlM, 7>Xl^5l ^HflS. ^^5]^r tilS^^^l Cl^- 

^Jl, ^# P fl# ^Tfl, ol^T^l, #^7}) H olAj-O.^ ^t^H <T 

7HM e^^^-u.^ ^Hj-w^j oj^ig gj.4j-7]AV^^ tc^ f-el-a*} n^7] # 



1020020044631 #3 2002/8/21 



1020020044631 #3 °^}- 2002/8/21 

11 

#7l ^nfl^H ^-£7} 0.3~5mg/cnf^ , ^^^^ 33 ^H 1 ^- 

[^V-^ 2] 

*fl 5a°H,-#7l ^ ^ Pt, Ru, Fe ^ CoS 

3] 

[3t^ 4] 
5] 

^(source) 7l^# tfl^sHM ^t^S ^<£*}JL £5. 400- 900 TC 

o))*) 1~120£# «h§-*l^ ^Lf-^y f ^7^11- ^^>fe ^^AS <s> 



1020020044631 #3 2002/8/21 

[4 1 -?*<]- 6] 

1^ <LJL *Rt ^i^ii^ti^ ^2:^, 

7] 
8] 

Si^r 7^fe #711-1 ^7>S Pi £Mc 3# s}^ £ 

[^H- 9] 

101 

iM-^w.7} ^SKr £^ ^-§-^1^1 1 tfl*l 120^^1 * ^71^11 iE^r <$3. 

Vlo>7l^l4 7^ 7H1# Af-g^TiM-, fe^i 7f^Sl tiV-g-^H £ Al^ 



1020020044631 

I^t 111 

4 1%> ^fl*l ^ 4%> ^ <HH 3HI 



#^ ^^>: 2002/8/21 



01_1 o 



1020020044631 



■3 2002/8/21 



1] 



Q 

e 



H 2 



14- 



16- 



H 2 



i 



9 



O 

o 
o 
o 
6 
o 
o 
o 
o 
o 
o 
o 
o 



) ) ) 

12 1113 



15 



16 



2] 




0 1 OA 




% 2002/8/21 



01 01 



